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3 TRT- T TRT % ^ 

(Matter in Our Surroundings) 


37qt RTTf 37k T^cR ^1-Sl4 R Rf t^FT M 
Rt °I'H] ( * 1 * X RR 3Wf t, PddRI 37TRK, 3i|<^Rl 
sfk sHMd SFFT-SFFT tfcTT tl R7 f 
R7£ f^RT ■HHifl k Rif tfcft t R-f 
^|PhrT t ‘-q^rsf’ rr f^j| ^cfj k 
eFT kt t, kf ktRT 1FT mt t, IcSR, 
elk, "'tk R?7 cTR fR RFft Rt 

"Q^T ^5 R 4cT RT "Q^T RR, t Rkt T FRk tl 
%zfPT tt kkq RTF RT kt t fR RR Rrl'tsH 
Rkt R^ff RT £®MHM ttcTT t 37 k t 
R®TR (3TPRFT*) k<dl tl 

WkN °bKrl ft "ft H j/R 37qt 3TRT— MI-H Rt 
■HH^'t RT RTT77 RRT T1?T tl RTcT % 5fT^fa 
FikPidt t ' l 7Rk RF "'TTR i^qT RFF t coiled 
fRR, fkft * Hkdcq ’ RfT Tjzfn k Hkd<R t: 
RFJ, 37fR, RR 3fk 37TRTRI RT% 37^fR, 
^tt Hkddfl ft TTRt RTt t, Rt tt ■H'^llci 
tf, R Pr#R RST RRT % ^TFft «|*M t kt 
"qRk RF wf y=hK coiled fRR tl 

37T^PTR ^|pH=bT t ‘'TRsf Rt kffcTR TpTRf 
■q^' ^I'HNPHcH RfkcT % 37TR7 R tt M k 
c|jfi<£d fRR tl 

W RSRq t' FR ktfcTR Tjqf % 3TTSFR "R 
RT^ % Rf t RR 37fkcT Rktl RT^ % 
iwnPfr ■qf^srf Rt 3TFt % ar^Rk f -q^ti 


1.1 wsf ^T ^flfrT^ 

1 . 1.1 RTTSf ch^i) % rHdlcjrl ^TT '^tr!T % 

■^T RRT 7RT RI^ Rt y<^Id % ^ ^ 
Pi’dK^Kiq, y-dRid sffl q,°h iRRK^RI RT 
HMdl S7T % RI?| crldi-sl % Rt Rf RRT 
’Ff^' tl HpJ 3RF fRcfTmro RT HHHI ®TF fR 
RI^ ^cF Rt Rf % rWF pHcrl c h< ^ 'tl 
3TTp; fRRRFTFR % SKF 'RJ^ % ^dT % 
t t Pi'jf'M Rlt t fR t RRT t R R 1 ^ 
R^ t? 

(pb'yTch'tflV _ 1.1 

• "OR 100 mL RT #5R ^fl W RF 
■^FeF ^ 3TItn ■RRT % 77R R iRTFT 
WIT ^1 

1R7 R TO R ^|4)<I Rt w rF rF 
■RR ^ R7 ”4’ ’4Fc 1 4" I 
■RT % 7R 4f" 3TTR si^crlld R *R 4l 
3TTR% 3I^ER, W R ^l«=h<l RT RTF IRT? 

• ^ R1T J ll<M«t IfF R7? 

I RTF RF % 7R 4f R^ d^ld 3TTR? 

RT ¥RTf % RR Rt % toR; it RT fRRT 
Rt wlRKHI ttR fR R*ft ■qR^ RRf r 4 
ttt tl RTCiRT tRRRRR t RRR t4' VS\ ^ 
RTR R R^TF 37^ ^ R^t t ^FF "qf tl ^t^TT 
fR fR3F 1.1 t ^if'MI R1T tl 


3Hct<l' 3 ei'M dTW H^Rt ^ 3 h^«k 3h|'Hc 1'1 ^iT (1) RT dte (m 3 ) fl 3TTWT t[n 4 ^)T llMd 1 ! Hl^qi efta (L) tl 

1 L = 1 dm 3 , 1 L = 1000 mL, 1 m = 10 3 cm 3 l 
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f^jTT T|TT % H 1 ! 

fvtW 1.1: vffl W*T H7 4 dHd> yltfj it] <tt dH<*> $> 
hr ht tr HRf tr tti tr /hi hr#' 
■HmJfeia wt wrd $i 

1.1.2 M^l§f %■ % ch»J| Ichd^ *$td Ip? 

fchmcbrnv _l .2 

hI^Pih irtHts t>tl ^tt ill lavwn it 
100 mL IFTl t llH tfl 
W itH f 3 WTH 10 mL itn fRUTHH 
3tt 90 mL HT t flHT tl 
■pR IF} tin t tl 10 mL flliTHH 

3tt tt 90 mL HH t flHT tl 
• HRI ?1 'RtcT it 5 tl 8 IK Hi 

d^d Ht Ttl 
HT HT 3R it tillt? 



/H' 1.2: SFpjFf WTT^ fw> W 8 / & HR h>at wti 
t? 17? d^tyd Ht R? WirT H H 

$<dd>l FttfT 1717 it, fWT it Wft vUl R17? 
3MT tl 

H lltl <\?lPll t % hUPmH % 

lf[l sjtt tt IsfvfrddT tt T Tpft itt 1|[1 3fffef^ 
HIT ( 1000 L) it tttl it ITlt tl 1?^ H t 

Pl^b^ Pi chid ■H c b<t t "% Hl^PllH H<>Pltci % 

<^d<n T3^ farW-cH f l>f ^*T HR iftl "t HR 
Hit t fiufll ittt Tltt tl HH: 


1=F f^ffcl t ^ ^T sfk ^ Hit t flHfll 
lit fHt IT ■H c bt tl 

hUPhh H'Ptltd Hi HI 2 mL -SdlVl tt 
it H t P^lcMN H HHl tl ci J lldK cT^hT 
ttt 1? it <S'H°hl HIT it field! Tilt tl 

HT^f % HR 1|[1 sttt: itt t — lit 
% H °h^mi tt lit H •H c hci I 


1.2 % Cbui) % 3Tftl cd 18H To I ch 

1.2.1 TTcTTSf % ch^it % ^tir Rcki w 
ttrTT t 

fsFRTHin 1.1 3fk 1.2 f W, TltRT, ttfl 
H HlctPlMH % HR ■HHM HT t Hit 

t PnaRa it m;i itt iht, irq Hit 
H it^-lTlt Hit t, it l^T Hit % HR 
Hit % HRf % ftH wit t HHtftl it Hit 
11 H IHtll t, fH Hit % HRt % ■#! lltl 
ftH HR itll tl 

1.2.2 % HJT fltlT Mpiviloi ttt t 

ffbWcK&nV _1.3 

I SRFlt 3T81T % f5FT3ETl Htt t IH Ifft 

HTClrft 1§ tl 5^°hl ^R1 % IqTR 

3imobl Phd’t lltR HR RSRI t? 

3TR SPTlHft H tl HI itcR t? HI ^[ 
t tt fH)t ^R1 3THt Pncrldl t? 

3TRt t^cFT 3it Hid lit I 

fchWcbrnV _1 A 

HT t it tl Plcrll’H IT tl llH til 
l?t <41°h< % 1H Pit H IRHtt ^ 

% HRT H HtHt Hitt HR t stl ^Flt t 
HT tl 

fHt srqtutiTHR tr isfi itt t n ti 
SRlt tHI it its lit I 
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. TFTft qft ^ sieR % TJRT FTF 3TTH^ FFT 

FM? 

FTfF qfl ^ siei^ % cJRT FTF STPT^ FFT 

FM? 

TFTft FF FT FFT t F^RTFTF "6F "t 
%clt tf Pt>d'l IFF FT Ft FFTt t? 

f&m&rm _ is 

ta^T Pktiih F*f TFTt 't affT ^FF tt FTFt ^ 

*R fFFTTF t ftfr ■Ho^xi ft mI^R'N'H 

H'RPl'k FF FFT fFRFTT ^T^' affT F^T 3TtT 
R3 tl ftFTlF; Fffl 
• iFRFFT ^Ft W FT tst tl 

fFFTTTT f tin fFRFTT % ttFT FTFT FFT 
f^STT^ tdT t? 

TTHF Ftdt FT FFT tlFT t? 

^rrt cTtrr tffc sr % ftf) % fR t fft 

FFT d<riai i?? 

FFT dIHHId % TTTF firf^TcT ttt Ft FT 
FFFTFt t? FFf 3fk %t? 

<iH<)dd fsFFTFTRTTFf (1.3, 1.4 sfk 1.5) 
^ IF PdHPdRsId ftwf PdF>M FIRf t: 

■q^T^ % 1RT fFFR JlPd^Hd t, 3T?lfa, 

■dd^ Glid'd vjn'df 61 d) ’t'l dIHHId <d<S/i c+J u il 
iff did til "f) 'dldl i?l ShIcIH, IFT °h6 ■H°hcl 
1? fFT dIHHM T^ FRlt it dld^l 3Tlf Ft 

11 ^TTcft 1?l 

■dHildd ttlt fghHIFicdlH) "4 sFft tm 1% 
FlT^f % 1RF 3Rf^ 3TTF it T3^T-^FI^ % TTTF 
SR•faf^fcT FT ^iid ill i^Hl cfr u ll % Rdd ^F^TFTT F 
HHl^l % °hK u l itu 'll it ftf^FT x f^Tsff % 
IFFt IF TlcT: IhqUI ¥t firm FiFcdldl 'll it 
H tt FFT -dcddl t flT Ft Fit IT fFTTT°T tlf 
it UcTT tl t^TT Fit FRIT i|? 

GHIi 3JW-WF & ’’J^TSf 


1.2.3 Tc^sf % ^TOT Tl^-^ 3d I ch ftPrl 

^TH f 

fchVIchrTIV _1.6 

■?rr ai^r qi) ai^ri arpt ^aiy, qq 

^T ^ FR TF^ sHl=h< TrFR- 9 ^^!! ^FTHp: 
H6<MI TFp' ‘^-PH^n d J=hl ’ qff FTf 
Ff Ft# ^ diHdr*. rfl 



fm i.3 


■^FRT TF^ F^r-^F^ qiT fT«T HdiSdr), FFR 
^Ocrll FTT ^1 

^ dldd FFJp' 4>d<rl <i' J Kdl % RR ^ 1|q)T 
F^T ^§FT FIT rfl 

® 3R ^f«F FFJp' dH<ldd dP u ld #Ft dldd 
s fIcTI3ff ql) a)sd)< FFJFf ^ qn 
W qRl 

Phd TFJF Fl dl-Sdl 3TRTFT FT? sflT ddl? 
• 'FfF FT Hc^d) fFUT«ff FT) FFiaf FF F^FT 
FFF FT^, Fl fFFT TFJ?' "4 FRl) ^ FFT-^fR 
fD TTF^ STfFFT FqT ^ FFx5 F3T FT? 

lehiiTchrllV _1.7 

F^T rftt F?t FitcT, F=FT "FTFT FF i=hSl aftT 
F=FT TFT 'fe ^'| 

fF FT FR FR, FFF FR, FT T#FFR 
"3^ F?JT FR^ FF FFTF fR| 

IF cfNf ^ iFRT#) FFF 3TfFFT FcT ^ 
F«F-^ ^ it t? 



r 












fcbUIckrtm _ 1.8 

S qqr FTcTt MeT RlFTR ^ ^leTl R^ qTFRf 
FTT RRRT F^'l 

F^fT Mod Mt RTF? chid! t? 

FFT F^ RTF? F FTF^ FF FFT F>K U I t? 

<ml=kl #Tf Pq^iqdlM Rpt t % FFT^f 
% qFFt % qpq irqT FFT qrpf FTRcTT 'll FF FM 
FFTt qfT F^R RTTF RRIcTT tl ^RT 3 ff,4u| FFT FTT 
■HH^f yd°b FFT 8 ! "4 3iei J i-3icri J i qtdl tl 


TT^ 

A i 


R-Hfdf&d d' d tfffc-d W«f t ~ 

FRJ, R%, W, fW, qwn, /W, 
Yfkf, WTf, fF Wt ^T^fl 

ftwfcrf&d dm & mm mri? - 
wjf-mr wd wf w wd dtzr f? d wf 
3JUjd> FR7 F|fq *TRft t <dfd>d d£ Wfd 
wf FFFT dtd ^ /cTq Sjnwt JHcb w 
F7F T H-^dl i?l 

•wlft'i y?t d ddfndk mff mz nnfcti 
wd md m dfa-w jw dfm Fjstfr 
md d> mdf ft? rnr foyhaitf wkft t? 


1.3 ^ 3TcTS2mf 

3iH^ 3RRT-HI'H % FFTF? F^t **MM Rt t^l "t 
fFTcTt MR % t? FF FTt t fq7 FFT^f 3Rqt qtF 
MF "4 Ftt t — cttRT, FF sfk tRTI FFT?t Ft d 
3TqRFTF; FR7% FFTt' Ft t^FT fa*l qai3ff % 
°hK u l ttcft tl 

3RF ■q^gf ^ 3TFRSTT3Rt % "ipff FTT 
fqRRTTR R^t 3R?^MR °bt J ) I 

1.3.1 ^TRT 3TMW 


lebUTcbrllV _1.9 

■ PdHPdRsfd FR^stf Fit M,F>Pdd Fit; - ^T, 
PhdN, aftT eloh^l q?t ^1 


FT FRjqtf % MRf 3fk Q’Rrlcd ^■Hl°h< FT^T 
3niohK qq ^qrfqq qqiqi 
qqT ft RT^rt mt fqfqqq qrrqrR, mPfr 
ct?ti -fctn; aqqqq t? 

FT qr TF^F FR^, Rlfq^ FT 1w^ ^ qqi 

¥tqr t? 

qqr ftmt q[qr-^: iqwr RT^rq t? 
qqr qFTiqR ftmJ RFftfeq qr?3 qq ftrt 
q^'i qqr ftmt RFfteq itqT %? 

<iM<l=W Wft ^RT % tl 
■f % FT ^tt FqT fqfFqq STT^tK, w ■hIhiCT 
cT® 1T I^R 3TFTFT 'qpff d J l u q ■nnl-sqai FRlt 'tl 

■qm ■^oi FFirt tr «rt ^rt srqt sqrqqR qrt ftttj; 
Fit tl ^ FFTlt T R ^RT Z3 RMit t crifqid 
FT^TT SflqTK qft qqcddll FTfdT 1 ^ t ^ Fit tl 
PinRiRad "qR Immtr =n1Pdi<: 

(a) R^R tiF qff FFT FFTT qnTFTTI FFT R#qqTR 
FT^q 3TRFTR qqRIT t^T RT^RTT t? q^T "t 
^RT t? 

(b) fqf*FT 3RTqqR % 'qcfqt t RR§t MR 
3fR qqqr ■qcfqT % 3qqqR ^ 
ti qqi t fRt t? 

(c) rfm qqT t? qF fRt t ^fqrq fFR *Tt 
FTqn Rfqteq RT^q ti qqf? 

t RTFt Fkr Ft t q#qr- 

• qTF qqr fftht; qTt fr rfr tF qq 3qqqR 

qqqiqT t sffc qqr ff fr ff "ft: 

Tjqr aqqqR t 3 rt mtctt ti 3Fqfqqr qqr 

qRTTt FR FF 'dldl tl 

• qT# FF FT^TF FT FFqT Fit 3?qt FF f ^f, 
FT fqTRTt ' C ^F FT FTK t RRt, FT% fsvW.elT 

% 3FqqR FFt qqqrt ti 

• rfm t qp ^tt 1%q ttt t, fqqt qT^ qq 

RTFTtFT FfFT tl qq FF ^ FFTt t Ft t 

qr^ ftfr fqqrqTqt t, fqRrt frtftt RfqtFF 

FFq FtFT 11 
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1.3.2 31^TT 


1.3.3 3TcR3TT 


IcbilTchrllV _1.10 

RiHRiRsId FT§sff Fit fR- 

(a) FF, 7FTFT H c bl^ F>T ^F, ^F, ^TT, 
rfilacd ''tFI 

(b) fM^FT 3Hl°hK % FTfFI y4l J Rll<rll % 

■HI4 0 h RlRl-sl Fit TTfTFFT Tt ^F 
FcRil tt 50 mL FT Ih^IM cl J ll T?f| 

FT sFf Fit TF^f FT FTF ^ FT FFT FtFT? 
fFRTt tt^FT FF FF 50 mL HIH<*>1 M^FT 
FcRtt F stM^l: PFRFRT <=h<<^> FT^I FFT 
^d>=h FTT 3FFRTF RFRIFFT TIFT %? 

® FFT FF FF 3FFFT M.F’TMH WF t? 

FF Fit RFT FcfF tt ^Tlt FR?F tf 'FtcT^ FT 
FFT FI? 3FTFFt tt FFFT t? 

ttstTF T^ 6H Hlrl i? fFT FF FTT 3TTFTTT dt) 
clfFM 3TRRRT IdR'dd FfcTT ill t^RT Fctd "4" 

TTFT FfTF; cTt t) TJTTt FF 3FF7R T^ c^tt i?| tf 
FFTF F^T "t 3ftT 5F=hl 3TTFTR FFMdl i|, SullcM, 
tt Fift otRbd cRRf Iftit ill 

isbFIFxrllM 1.4 sfk 1.5 % TTF*t 3 
^RJT % cttRT 3^R FTT fFTRFT FFt R RTRF ill 
FldlFT u l Fff '^Itt [RuRd FfFTT FRF "4' ipF ^ITcft 
'll tf ^itt, Rlthd: 3 h7cKh 1^M =bl4d FIFShTfTHI^-S 
^FfRr Ffgstf rrt % %r; 3 #^ F^t ti 
RfRt FftRRRt 3TR^ ^Iff RifR % teTQ; 
RRTRf T^cf ill frfRT Ffcj frf tf TpFt 3 h7chh)^m 
% c bK u l RRTRf cM 'll W FTF tt FF W Rl^b't 
FT H^-Fci i| fFT 'FR tf TJtRf, RR 3^R tfR #Ft FTT 
fFTRFT RIFF 'tl HfRTl Fit SP^TT ^1 f^TRrrT 
Fit FT STffefFT 'Ffcft 'll %TT ^fcrHT ■§■ d^TRh FF 
3TFRS1T "4 FFI^ % FPF TFFF TFF 7]% ^ 7 ^ 
■f 3fR ^tn Fit 3T^^TT FF % FRFt ^ ft^F T4H 
Ft 3ite FtFT tl 


3TTF^ FTFt "STT J]^Rc|l^ FT «TF tFFT t, 

■^TT % FFT Ft tTffdTFT Tt F^F RfR ^fTTt FFT 
FTFT t? 3TT^ FFT FRTTF % ^ RlRlFT ^ FF 
Rhd-t ftft t - ? ^RRt ■'3%F 1 ft tr#IFT ^ 
FTtF-TTt ^tn t? 


fphVIchrim _1.11 




100 mL Fft FtF Rifl'd ^ 3ftT FF% fFt 

F^l TFT % FF^> ^ FF FR "^TTT fFF 1.4 

$ Riaidl FFT tl 

FFt fuRdT % fqr^F Fit FF rfl 

FFFt Rifl'd tt FFT TF^ ^', ^FTf 4' FF 

stir Ftnrt "4 ftft % ft ^'i 

■pRSF Fit FTFTT RdR'd ”4' FFITFI ftlfTF % 
fFT3F Fff FfcRftclFI 3 hihm FTT^ % %F 
FTT FT FfFf ^TToflF TrFTT ^'l 
31F fFTSF Fit RlR'd F FTFTFR n il Isa 
FR^ Fit FitfFRT Fltl 



- 


i«r — — T^T 


/ff 1.4 


I FTFF^ FFT ^R3T? fFRT ftFfF ^ fFTSF FfTTTHt 
Tt 3TFT FFT FFT? 

3TF^ ttSFF ^ Fill't FFT FFTTFT? 


Ifi ^trit FRt Fff c^oidi "4 ^rit 

Fff TTFteFFT (compression) FilVbl 3TfFFT FTFf 
"tl 6Hlt. FTt "4 <9Ml FFT^ ^f 3 Hf 1 j I Fit Ffpt 


GHIi 3JW-WF & ’’J^TSf 


I 


r 



























FT# tztfRFR % (LPG) FT 3RRFT# 

f f# RTt F# 3FFRtRR RhRh^< f RHlfed 
trr Ft# ti rtrftr fif# f |fr % rr f 

■HHlfed yi^lddi tR (CNG) FTT <jh 41 j I FteTT 
tl -H'4fe_ddl FTTRt srfFFT -#4 % FTRRT tR % 
RRTfFFT 3RFFR Ft TT^T FTR 3RFFR FT# fePd^i 
# U 41 fed fFTFT FT RFRT t R# RTRT# # R=F 
WR it ^Ri WR FFT tFT FT ■H=hdl 'll 
6Hlt RTFT FFT H§t# FT# RF it fFRT TRtf 

t t#r Ifrt Ft fr fr ■hf# t Ift fft hfjifi 

FT TFT t? t RF FR FFT #it H§t|dl t? T# Ft 
RF % FFT FFJ t fRR Fit t #T TRtf it 
tiRFIT FR FFT H§t| F# tl FF RF % °h u l #T 
^T # FT ^3# 'll R% fQ; R# R# Ft RFFT 
FRlt R1R FFT Ft $T# "4 Rf# F# t, SF# 
cJRRT #R RF RFt % feTK u l it Fiil FT# Ft clR 
R# #T RFqfFFT ftFF TFTRf % FTRRT t# FTT 
FRT t# tf Iftk u I F|[F dlsldl it FtcTT 'll 



f^HT 1.5: a, b FR c R^fsf # F# FTRFR# wtf 

wr if)*HM£ 3mftfa farm ti ## sm^nsjf 
f mff wt vfn # iw ft R4>ai t #t 
cw<*7 g<rMI Wf FT WFWf tl 


^■hI’M t c h u ll Ft RfF RfRFfRF #r 

RFTfFFT F# F# tl FR ^fe^fed RfF % FFRT 
t FRT 3RRf t T^F FctF Fft 41 °Ik 1 ^ idvd^ tl 
Rcfe Ft ttFK RT %T FRTt 'gRT RfF F^Rf R^ 
Fit RR % FFRT %f FF FFTF FFFT tl 


TT^ 

A i 


fa>vl FrR tr X°yHM Zffr |q t>l$ 377FF? 
Rt RFfF Rlt Wl 
(WT& ~ J^RR/SJFRFJ) 

Ffct fF RRR WR t" PinRilha Wt 
cRlU^R! W>¥- F7J, fan'll W, QSfi, 
WK, *frf, R7R, Rf sfk rftWJI 

(a) Rt f¥*FR mWI3T! R JW‘ 
t" #4 Ret 3?w^ Rt <W/< U /?RS 
cfrlfanl ^ 

(b) Pi*nfaf<sid RT fe<n u I] <*>lfan - ffiff, 
nyl^nRi, cr<«c//, Rt? t’ R 
S 7R7', 377R7F fZFF 3F?f RTcR/ 

WF7R - 


RF 3W Ref? R} *7T ic# 
t /FRt ft RFF #7 

(b) W&T F# R?qf/<) FT FRF -s/cw? 

tl 

(c) tfch-sl wf tw RtR n>e<nial tl 

(d) WRI t WR suwft t sjrrt WTR 
ReF RRct t, tffaR Ft? cTRlt 

2R^ WTR Reftt /cR ft’ 
RT7^ f ftF7 F^R/ 

4. RIRFRRRT ttR FR7 8 # Wf 3rt$TT RRf R7 
RFeR RR f)R t/ ct/RR 377F4 W& ~t> 
FR# Rt RcF t ^Tet f|R f)R/ FR 
FTF7fR, ^TF R7t ftFy t? 


1.4 W 3T# 3TWTT eRt ^TrT 

TRkTT f? 

3TRt tSFT "t FR RTFt 11FT RR RRI®t Ft Ftt 
■3TFRFT3TT t TF RFTFT tt 
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• cttF, ^t F$i, 

• ^t FFT, RF 

• %r, t^it fftfffi 

3TFTFT % ^fTTF FFT^ % 3TFT FFT 

FtFT %? SfFTFT % hRc|c!i Tt FFT^f % FFFt FT 
FFT FFTF W %? FFT ?Rt FF F^Ft FF RxR 
1ft <al'iHi wf^xr? 

1 . 4.1 niMHM mRcj^-i ■ff thttf 

ftbUTch'rlTU _1.12 

FF>’ 41=h< "4 150 FTH F#T FiT i=hSI ^ RF 
fFF 1.6 % 3FJRR ^Ff MHhFKrll 3 TFJFF 
SFlWta Fit fF FFTT <ni<=hl iFT FHWIfT 
F>T FFF Fift =Ft T?T Wf I 

#Ht stff ft ■#sr Fit tj4 frft fR'i 

FF F^ IfFqT^ FPt, 'Ft dlHHM Ffe FR rfl 
FF XT’j n f F 1 #)' FF tt nRaRta it FUT, it 
"JT: FTFHFT Ft3 Fitl 

FtTT tt ?[F 3TFTF1 F lt^ FTot nfWd 3 
TtSFT 'Fit Fts fRi 

FR FtFR tf RFl FFF Fit WS i^Fot atfc fedlc) 
fti f 4 Fit, FF FFT FF FFF^ F FPtl 
FHWtFT Fit RTF FT FFFT FFT Rit Tt, FF 
FF1 fFT STfFFFR FFFW F FF FTFT 
FF % FF 3TFTFT ^ tftfliq FFTFT 3 
FftFcfF tf litSTF Fit Ffe FRl 

T3tTT % dlHHM Fit FFT^ FF RT7% FFFt Fft 
J lfdF vioFi F<o FTcft ■§I J lfdF ■doFl "4 l?Rt 
% °hK u l FFF 37fFFT itFlt Tt FiFF FRt FFTTt ill 
i3RRT % TJRT TtFTT Fft Ff ^3Rlf FFFt % "#F % 
3i|oh4 u l FFT Fit FR FR ctcft 'll ^TT FiRFT FFF 
3TFt tFFF TFTF Fit sslFFR STfFFT RFFF tldR 
FfcT FRt RFTTt 'll TTF7 3TR^«JT %ft 3F# "t, FfF 
IWfFR FF FftFfcfF Ft 'FTFT tl f^RT 



fWZ 1.6: (a) Fl# FR FcT FRc# Wt (b) FcT # 

Fe7F7 E '7 4 FFW^ Fit F/FTF7 

^ddH dlHHM FT ^tRT fFFFtFR FF FF FTFT ■§, 
FF FFFF HMHIcb FiFFfTFT tl 

fFRTt FtTT FF HcrMIFi FF% FFFt % #F % 
3114,^1 FFT % FTF«t Fit F^FT tl 

FTR FF FFRTFT 273.15 K* ^1 FFI^ Fit 
FfaRtT FTFt HtTT^r FF 37FTFT ^ FftFctF Fit RTFFFT 


*Fte : dlMHIH ^ 3TcRf^!I (SI) HM=b ^hPedH (K) t, 0 °C = 273.15 K tl ^*1T % tdli ^Hdo| ^FT ■5Hm 

0°C = 273 K it Tint tl ciihhm ^it ilN 4->RrM-l ^ it qmnt % teT^ f5; aiMHM tt 273 ’Hd.Ml alk 

ttf??pra ^ it ^ terc; fi; ciimhm F 273 'site -= 11 ( 6 *<i 


g*f/< 3JW-WF & ’’j^rsf 
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r 































Rt RTFtt tl P*>h 1 RtR % HMH Rt FfRTRT ^T 
dlMHIH ■HHM TFRT f, trf R RTR? efc$| 

■RiRt t? 

Reft % TTRIR Rit yigb'MI % ttTFT RTTFt 
£RTF fFRT FtRT % HeMI°b RT % RTF, 

RR RRT R^JJjf R^fT Phfm RFt RTcft, dIHHM RFf 
d^eldl tl 4t°bT RTt RT^FT FFH RTTt % 

Rt %n Ft im ti RTRt' % wfe smM 
ReT Rif R^Tt^R =bT^ RFTsf Rit RfRTRT RTT 
RFRlt "4 FTf RT^FT RTT FFRtR '^fcTT ill tjfRT 
dIHHM 4 fRFT Ptvnl RTF Rit ife F?lfl ^R 
RFFfR RTRt RTt R^T RRFTtfFR RTT cftt t, RF 
RTRT RTRT t fRT RF 4t°bl tf eft Rf ■HlHiil R 
sgFt TFRt t, fRTt 1FT RTFlt tl RFT tjRT 
RTT RfRRTR %|Ft ff 7t tl clllR'Fdl^ FTR RT 1 
kg RtR RTt RR% RRIR1RT FT FR "t RFRlt % 
Rni< Pdddl RRTiR vio'Jli Rft 3RRFRRTRT pldl t, 
Fft RRRIR R>t R^RT RT^FT RTFlt t, RRfl 0 °C 
(273 K) RT RRT % RTRt Rit RTRf RRt R1RRTR 
RT R^T % RTRt Rfl" RTRt ft RffRRT FtRt tl 

RR FR RRT t Rj^ftR RTRf tit t, Rt °h u l 
STfRRT ftRt ft RfF RTRt 'll RRT fRfRRR dIHHM 
FT FfRRTT RToff R FRRt R^rf 3TT RTRt t % t 
RTRR 3i|oh4 u l RRT RTt RtFRTT TRRR Ft RTcT tl 
^R dIHHM FT FR tR tf RFRFTT F]7R Ft RTRT 'll 
RTlRFRffR RTR RT RF dIHHM fRR RT FR 
FReft RTRRT 1?, Rft ^RRTT RRRRTRT RTFTt ill 
RRRRTRT RRfe ^R tl FR % RRt RRTT RTT FRRt 
RTRt fRRT RTRt i| % ^ RTR RFR RT^ "tl 

RRT % fRR RF dIHHM 373 K (100 °C = 
273 + 100 = 373 K) 

RRT 3RR RRHtRRRT Rft I'R RRHT R5t RftRTlRR 
RR RRT^ ■§? F^ RRt RTF RffRTfRR RttfRR, 

FR^ RRRTR Rit R1RT Rj^RT R5t RffRTtRR fRTRT 
tl 373 K (100 °C) dIHHM RT RTR RRtR RRH 


% RTRt ^T RRt dIHHM FT FTRt % RHRT Rit 
R^^TT aifRRT ^Rt Ftcft 'll "^RT FRfRR "i - , RRtfRT 
RN % RTRt ^ RFRtRRFT Rft ^FT R^FT % RR 
RfdftRR RRFT 31RRtfFR RR RTt tl 

_ ^Tsqr _ 

| Bfa 3^gTT~| ^ * [~ ^ aior^gfT | ^ ^ | ara^T | 

Ftocii ^fFcrai 

3TR: FR RF RTF RRRf t % RTFRTR RFRRR 
FR RFTsf Rtt RRT RRTRT RT RRTt 3TRTRT $ 
RFFT RRTlt ■§ ! 

FR^ h 1<2II fRT Rif RTT^ RT RFT®f R>f RfRTRT 
RFFT RTRt 'll r 4 Ft^ RT ^ RtR FR R?fT FR 
^tR RR RT^ 'tl ofPhd RFT®f t, Rt 

FR RfRTRT t nRciRid if; fRRT, RtR RRTRT 
Tlt^ tR t 3tr RTFR RtR t RFRT Rtt tl 

f&Wcb'rliV _1.13 

I FtR RT FPR FT RhIPhFH FRtTTfS aflT 
rR RT% Fpft Fft RlRt (China 
dish) R -SIel FI 

RR FflF Rt ReR FBT% fTT 'Hleil % RRT 
TR ^'l 

W Fitr % FFT fTlf FT Tf FF FRT RRRT 
TR ^', tm fFF 1.7 R FTlfFT FFT tl 



fww i.7: mJfjw <frrkr& w &*4wkft 





























3R rR sfk S2TFT R Rdfi 

•iHildd PsbRfebdN 3 37FT ^RT RtrR 
Pl=hlcrl ■H'hci 't'? 

sR 3RR%}T R mRo| fcfcT p; RHT 3RRS7T 

R RtR Rr R s^crl'i yfsh^m 

^6^ R sfR Rr R RtR Rr ®Ff^ ^R yfRi-MI ^R 

RRh u I °b$cl ill 

1.4.2 ^ToT-mRc)^ cR ■giTM 

1FT 'dldcl ■§ 1% RHRi % RRr ^R ^R "4 
3RR RR % c hK u l l^iR? ^R fRf*FT 3R^«fT3R 

R 3T<R RcTT tl %Rt Ptfet R *[R %T ^ ^R 

cPTH ■HhI'S'I "cr ^fT Rttt? ^TT 

^pR % RRr Rt ^R R Mll^ll? ^fT 3iiH=hl 

dddl "t fR ^R ^q>tR 'RT WiR R "cRtR Rt 
3RRS1T R wRcicid "ft RRkTT %? 



fwz 1.8: W&lt *7? wR R 3 pR' Wt W4t4 W4T 

*fl Hd>di tl 

'tR % ®l<o^ 3fR dIHHM ^ciR R R^T "4 

•Hdrdl "tl 

^TT 3TrR RRj C0 2 % ^R R "^fTT R? ^R 
vi-c-d ^R "CR ■nyfed f^RT 'dldl ill "3R dl^RsRld 
1 RsRRRRr (atm)* 1ST, Rt BRT 
CO a sR 3RRSfT R 3TTII RrT RtR Re R HRclRid 


^fr (dry ice) ^cT "tl 

cRF R iFT ^>F 'H°b<^ f ^R 

SR^RTtT, "RHt RRT, ^ RR Rr[, ^R RR dlHHId 
% ^RT cR RRt f I 



fe i .9: <frrt 3J^9Jl3Jt R TT^rtf WT 3v’d</<^ i y/"d< u / 


1. Rnfdfeia WIWT wt dfr+W'H tf W&fl 
a. 300 K b. 573 K. 

©. PlHloiflsId dlWH W Wt *ftfaF 
SJW^fJ WJT trit? 
a. 250 s C b. 100 s C? 

3. Iwrtft *# i ^ 

tlTR dlddld f&K Tf?W t? 

4. dl^HGtfld Wt J& $ dRdtd 
^ /cR Wift fofef 

1.5 criurlchHU , | 

3RRS3T % fePj; ^TT Rf^ ^RTT 

RRT R ^R *KdHI 3 TRWT i? ^TT 3 rR tRR 7 
41 c|d R 3 TR ^RfT 3 'tl 6 < u l R RRtR "t 
iRRfR f^TT IT ^ ^TT ^ 

■RTR 3 RR? 7 T R" RRT 'll RRT l|yn 

tp Rf rR-rR rtr R nRciRfd Ri rrt Ri 



* i3,iHTw>1 t K (atm) ‘1 'hI'H % Tim m Tim? ■§■! rn SI Tim? TIR^I (Pa) 'll 1 atm = 1.01 x 10 5 Pal qi^Hsei I m 

m qi^Hsei) 4 ! m qiseiicii ll Wp Hclf tr qi^nsoilq m ^ ItcH I adr ^ •hihi”H m mu ll 








































ttlt Fit TJF Ft 'll 11 ittt vi^isrf' t FI 
FT FFT f3TT? 

IF Fit t fF Flit % FF irflT JlPd^Dd 
itt t tffc Fit lit I i<°h ftfrfl dIHHM 
FT tF, sJST FT itF % FFt’ f flfFR FTF f 
Hid'd FFf itlt tl lit "4 W IT Irfl FFl % 
3T^ft t lilt nid^d "STSif lilt t tF t ^Ft 
FFf % Fdrfl FF t TJFT it Ft tl ™ 
t FF 1PTHT1 FT IF % FFF f HRdPtd itt 
Ft IF TTf^RTT Ft drfFl u l nit f'l 

1.5.1 cHbL|lcMU| FT THTTf^rT FTt erf 

chinch 

T^n PndindlH % FTFF 3 ITT FFHt t'l 

ftbUTchrlTU _1.14 

■ FF H«sM<ril f 5 mL FF t sfR it 

Pas=hl % m ft x ni % itt f§ tl 
Ipt Fit itlt fH<rt Ft T3Tf^t f 5 mL 
FF «ad->< Ft Ras<=hl % frt ft nt % 
itt H tl 

Tf# Ftt fnjl nt wHicrfl t 5 mL FF 

nm Ft smrt nsn nt fntt FFiTt % 

ff m tl 

Fit FT dIHHM ife Ft 

FT itt ifttrfrf' 4 di'tlH>< u i t wr 
wr ft 1ft f) tt tte Fti 

dlR^I % fFT tt FT isbHlFerllHT Ft Frf 
3rf tF! terf’l 

FPltFTF % PHHpMRld erf % Fit f 
3TPT FTT ST^TfpT TrFTT IFt t? dIHHM FT 
RTF HI FT tl tfk FT^ Ft FMI 

3TTlt ?FT1 frf itlT fF c|rfch<U| ft 
frfMrf % FTF l^ft t: 

• FH tl lit FT: 371 IF Hit t fn 
irfFTF T[F Flit ifFlT tl Flit $1 

lit ft cm4ieb<ui Ft it tt 11 nit ti tit, 
Fit TpjH % Iff; FF T3^t trFT tl 


• dIHHM t ^fe: dIHHM Frf FT 3Tfrfr FFf 

Ft FFtFT Hid'd FFf fncddl t, PdHpl t 
FrffcT it Fit tl 

• 3TTsRTT F FFt: 4 frfFH FFFFF Ft 

FTFT Ft 3FtdT Fit tl fFTtt ttfrft dIHHM 
FT irf 3TTTT-FTTT Ft F^ t F^T ttfrfcT 
FTFT t it FF FM itlT tl FF F^ t FFI 
FFt Ft FF Fl^ "t it 3TR7F iMt, eft 
■grfFFT Ft IT "FZ FTFTTtl 

• F^ Ft FfcT t IF FFt t tF rf 
F^ t Fit Frf TJT5 Ft tl F^J % rf 
itt FrTFF % FF F^ % M ^ 
Ft t PdH't FTT-FTTT % FT-FF Ft 
FTF FI Fcft tl 

1.5.2 cUU4)chTU| % FTTF Vlldcddl 

tttt f? 

^ fq; fRt t rf if 4 ftrir FFtFFT itF 

T1F tl FFtFFT % ttTH FF 3Ft Ft ^T: 
FTFT FTt % ftrq; FF % FF 3 TFt 3TTTT—FRT "t 
F^lt 3TrffFT FT tit tl IF TTT1 FF-F1F tl Fit 
% 3qrfltFeT tit % FtT°I tildMdl It Fit tl 
IF 31F q.'Hldld (F IFftt Ft Flltm Hit 
F^ IF) it 3TFlt itoft FT tlTlt t tt FF 
tllT t? 1F% FF FNFt itltt F intr FTT-FTF 
"t FFf FM FT tft t sftT Frf^F it Ft t 
tFF^ irft FT FtlFlT F1TJF lilt tl 

tl ^F FT^ it ftl % FT! cttF 3Tltt W 
F T|ct TF1 FT IF %lFt tl dtTRb IF % 
FrfFTF Ft ^JFf FFT it FH it FTtlF 
®Mld1 tl FF 3TTF FrfFFF % FTTF FTtlF 
ttt % a|R IFIFT t FFt t? 
hIRf ti it TJjft FFt FFt Flit FTflF;? 

FTtftF FfFF % FTTF ifrft t it FTTIT 
FTTflT 3TTFT t, fFFt it FtlFlT Iterldl tl «tFT 






























qq ffistf qft qfq qq^qt' ^ qqf ^ Tt t: qtq-qisRdl^H qffqttZ, Bfa, sR, 
tq 3i?R '-cdKHI I 

W - fFT qq^^IT "4’ qpq qqrfqqi Biqf qict qffc ql^T dxtfticl tft tl t q^T 
qWHl<J>d tq % qq tf ttt tl 4dktd Z<!jq qffc fr#T qfq tf kdkHI ttfT tl fTO qfq 
% qfT fr#T tq sfk 9dMd Z*jq % qfT ttfqqq qT qftf q^ % ftctt tl t^lcT ZRf 
yelled ttt TR qf % 3wftfKT qptt qitfqq tt qTft tl qitfqf ttt t Z*jq qT «Te«r 
% qqi -cmldi x ^qT tqq ttn ti tq % Rqrq % q^qq fq x RF^ 3= n t ^ fqttq 
qT qft qH°b tteft tl qrfRRT % °hK u l tt t tt qqqi tldl tl dlHHM 

% <*>k u i tt cTRt t kikhi qqqT tl 

%T-37Tt^Tfq cbtdRd - q^ 1920 tf qRdtq tfe ^|P)+ dctslHiq ttq t wf qft 

HM=n qqqq % f?pj; j i u mii< qft qfi zq j i u Miqf 

% qTqq xn; si^qt qi$wi$H t qqr^ qft q=F qf 3q^F«n 

qft qfqTqqmt qft, fqt qtq-qi$wi$H qffqtz (bec) 

q^T qqn qq^ 2001 t qtftqq % i<R=b q;. qfttqr, 

qqq^tq %zitt sfk qqqf i ttq qft “qtq-qi$wi$H 

> __r •_ qffq&qq” qft qqqq qro qqt % ftrq tffqqft t 

w- qq. qw qcqq ^ , _ ^ 

( 1894-1974 ) (1879-1955) qtqff J£(.*<*>K q •H^-Hlldd tqRT qqTI ■HIHM qFJ % 

qqR % qqr qrat qpr fqqt qqr qqR qTftt tq qft q^q tt qqr ciihhm xr b^t qqt 
^ BEctqq tRn ti www.chem4kids.com qr qffq sffq qq% qqi^ qt qffqt sfk 
x|fqqf 3iqFqT qft 3?k qfqq^ «IH«=bl(i W3 qft qT qqjqt tl 



% iq qiqt t, qMtqqq % tfqq qq qft qqq 
% qnq qqR qRtr qT ^i-hhi-h ^ ^qt qpq qq% 
qjq f qqq qrt ti qMtqqq qft q^q 
% qqq^ BFRtq Biqf qqR ?RtT "t 3iq^Tffqq tt 
qTeft t, fqRnft qifR qttqq tt qrar ti ■^pb Rj?ft 
qrqtt t qq qq 3iqqtqnr qfqqr ttqT t, 
ftht xrttqi fqt sjqqtfqq ttqq qr^qtq t 
3iMqt tr qMt^q tt qrar ti 

qq % Fit Picii^H qft qiqft W?' qr 
qq qft qt qqt qqr 37Tqt t? 

fqqft qtq t fr q^ffqi qq Tqt ti qq^t 
tt qtq qft qTft w qr ft qq qft ^ qqr 
3Tft qttti q^ t qqfcqq qqqM qft qqt tt 


xrqt % dHef) t qqR qrq tt qitt t tft qf 
qq 3iqF«fT t qqq qrar t, qt ft qq qft ^t 
% qq t qqr qiqi ti 


TT. 

7\ m 

V \ 2. q/5 
3. T& 


wf, ffr f ^c?T 3#£qr 3^7 qqf 

qw t. ? 

7 rftM f qt wj qq 3%7 qqf tq t? 
n*f)<iM/'igitri q ?q qqf qr g*y/<? f^c# 
&£t mfwf q7c# i? 
wj wf srtw 
qq qc^7 wrt ett t"? 

f ft /qq? cRF qqt wqf 

q/tq? 




























3-im^ 

^TT 

• B^T TJNT BNTf FT RTdBT BBT FtBT tl 

• FFR NTTT-FTTT B°B cfl^T NBTBTNf t Pi&hm FpTT t: cttTT, BB 3flT tm 

• BtTT % BNlt "4 3 h|cjo 4 U I BBT TTBTt NfBBT, RtT % BNTT "4 TTBTt BiF 
3?lT BB % ^Tcrff 3 FB Btf % F«TBBfB Ftt tl 

• BtTT % BNlt F Bt^Tf Bit PlP?d BvTR BTc^ BNlt % BpB BiT ftBB WT 
sffT bPi*I BT^lf -^ddH, J )-Hi % Rdi< BF NfBBiBF PPc^ £3l % Ply, 
F^cld^M tl 

• TJfTTt % feTB BB% BNTt Bit ^TBTNT NcBRNT 9hpHd tPft tl BBT tf 

BNlt Bit FTcT FT Tt PtiFcd B ■WslPld FT TTBicft t, trtt t 

Btf BBT BFt FPTT 3?fT FB% BNT NfBBfFB BBT Tt fpTNT BiTtt tl 

. FBT«t ^ 3TBTBTB NNNRclPid Flcft tl FBT«t BTf NBTBTNf f rRb^H 
BN sftT BJB t FftBcfB Tt fBNT NT ■H°hdl tl 

• NTS^FTBB FBTF t BRT FBT^f BB t HpBpid p; fBBT Ft TTt^ j 1R1b 
NBTBT t NT NTBT tl 

• Rt$h u i fbtf t ^■hIb FBT^t TfRt bRt nbtbt t nt ntbt tl 

• BBBBTBT Bt FHp*i FftBBBT Pd-HH -HhP^ % BNT BB NBTBT Tt BTN 

4 fRbPrt Ftt tl 

• BTNtBiTF F^T TTBF Bit fRbbBT tl TTBF % BNT FBfFT NiNf TIFF BTT 
BR% #B % FTTFT NIB^i ■BBffBtBRBTT^tt^BBBrf BTN 
NBTBT t L|Ro|Pid BTT tP tl 

• BTNtBTNT Btt FfcT PHHPdRsId BRTBTt FT RtPt BBBt t: TTBFt 
Rl'HBil BipfFBT % FpT FftBTN FIBT t, dIHHM, NT^BT 3fR BPJ Bit FpTI 

• BTNtBTNT TT BFBT BBN ttcft tl 

• BTNtBiTF Bit pB BNTT BN Bit BF FTBT t NT 1 kg BB bR 
BTptFBftB BTB 3^ BB % BBBB1BT FT t#B 3TBTNT t FftBcfB B^t 
t^ BBtB FfBt tl 

• NBBFT Bit pB BNTT NiNf Bit BF BTBT t Nt 1 kg bRt B^T BTpfFNtB 
BTB FT BtTT BTt BFti FFTBFT fB^ FT BTTt % "PTB FBtF FtBt tl 


fetal 




















L 



GHIi 3JW-WF & 


RFP^ ' s rr r5 T Tlf^FTT <Sd<^ Hindi t^R^T F*^ WF FRl ' c llI%M,l 


TTfR 

Hl^ch 

Wtcfi 

dIHHM 

%fcRF 

K 

RFlf 

FtZT 

m 

RFfcT 

PFidlillH 

kg 

FTT 


N 

3<Ndd 

rf Ftzr 

m 3 


radium 3rfcT nhhUt 

kgm- 3 

FTR 

HKFid 

Pa 


3T«mT 

1. PlHfdRsId dNHHl ^ 3f?FRRT F^nf 3 FficrfcR fR': 

(a) 300 K (b) 573 K. 

2. PinleiRsid ciihhmT Fit %feRF 4' HRnfdd fR: 

(a) 25 °C (b) 373 °C. 

3. iHHfdRsId RcfRteRt #3 F7 m leflif: 

(a) FF^eTh <.<211 <.6^ ^ FT FF ■HH'M % "RTF 3>s$ Ft cj!<h FFT^f 

15 ^ fFFT 3 ^F Ft RTcft 'll 

(b) F 1 ^ FF Fit FF Fs[F ^T ^ ^ Ft F|/F ^Tcft ill 

4. RintdRsld FFTF? Fit FFFi FRTt % FtF Fo^t IFT 3<|ch4 u l % 3< 
iFFfRRT Fit: 

(a) FR (b) Fftt (c) FTFFTFF 

5. RinfdRsld dlHHIdT FT FR Fit ^lRl°h FFTFT FFT "t: 

(a) 25 °C (b) 0 °C (c) 100 °C ? 

6. "tcj °hK u i 

(a) RR FrR % FTF FT FF 'll 

(b) Rtl Fit FRFTTt FTtR % FTF FT FtTT tl 

7. 273 K FT FTR Fit cJFT FiRt FT FFT "SIR Fit FTTt dIHHM FT FFT FiRt 
FT ^itdddl FiT FFTF FfFFi FFt iftFT I? 

8. <i®lQd^ fQ; RR 3TRRT FTF tf Micd^ Fit dl^dl idvH^ FfFFi H6^H 

Itcft I? 


13 


I 


r 



















J 


9. fdHfafisId fdR % A, B, C, D, E RRT F R>t 3RRRT RTt 

HIHlT+d R^: 


57STT *¥ cf^T 


■ 


-Hh 


■ 


CE> 

-u- 


s 


■ 


3> 


'3WI ■<}’ TI®T 



'HHlj? %?T lsb<mcbc r im 

Reft sffc ^Rrt "4 RRftt Rff ■‘iRt^ricncii % fcTR RR7 yRi^i 
r>t Pinf u i rt^i 

jmx Pmlui RR% TjtJ aim chi RRR>t 3nic(^t|cbdi 

• RR7 HK^lI "RR 

• RR7 RRT TRT R7T ^sciki 3TRRT ■dl’dl Rf IRT R?t RR7 Rftz 

• RR7 RR 

• Rft 'RTft' RT^ Rpft 3TRRT RTTcft 'Rft' 3TRRT RJR7ift Rjftl 

yfdd^f R7T PihIui eRR |ch<4l RH*? 

• Rlftt Rft RR R RTcft 

• dR Rft TRI % R?R Tf fq^ ft sfk Rft ffe "ft ftd % 

RT*RR RRT RR Rift I 

• RR TRI Rftz Rft Rjftft 3fk RR % TpJ tr RTR ftl 

• RlH°bl yfd<vft ftdR ill RR RTR <$q<ri] % RRRR "ft RR Rft <3oH< dlft 
Rft ft RT ftftt ft ■H< c hl ■H c hc) 'll 
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Infill 
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